A new nonspreading beam is proposed for the case in which diffraction occurs only in one transverse coordinate. The beam has the shape of a pulse in one dimension and is constant in the other (slitlike shape). The intensity of the pulse's peak remains almost constant along a finite interval on the propagation axis. The proposed beam is analyzed and demonstrated experimentally. The analogy between this beam and the temporal pulse in a dispersive medium is discussed.
The analogy between temporal pulse propagation in a dispersive medium and spatial Fresnel diffraction has recently yielded new methods to process short pulses. [1] [2] [3] [4] One diffraction phenomenon that has not been imitated in the time domain is the so-called nondiffracting beam. 5 The original nondiffracting beam, also called the Bessel beam, is a solution, of the form E͑r, z͒ exp͑j bz͒J 0 ͑ar͒, to the free-space scalar wave equation in which a 2 1 b 2 k 2 , k is the wave number, J 0 is the zero-order Bessel function, and (r, u, z͒ are the cylindrical coordinates. This solution is attractive because the intensity distribution in the entire space is independent of the z coordinate and the transverse intensity profile has the shape of a pulse (beamlike shape). This solution, however, exists in three-dimensional space, whereas the temporal pulse lives in the two-dimensional (2-D) time propagation axis domain (t, z͒. Therefore, the analogy of the temporal dispersive domain holds completely only for the 2-D spatial diffractive domain (x, z). As we see, reducing the dimensions of the Bessel beam strictly from (r, u, z) to (x,z) does not lead to satisfactory results. The aim of this Letter is to point out a new kind of pseudonondiffracting (PND) beam, characterized by a constant intensity along the propagation axis z and a beamlike shape in one of its transverse dimensions, say, x. Based on the space -time analogy, and having a PND slitlike beam, we can announce the discovery of a novel pseudonondispersing temporal pulse, whose peak value remains constant along some predetermined propagation distance. The following treatment refers to the spatial case, and the temporal pulse will be considered after that.
Using Fresnel's approximation, we calculate the 2-D complex amplitude distribution around focal plane P f (Fig. 1) to be 6 u͑x, z͒
where k 2p͞l, l is the wavelength, f is the focal length of the cylindrical lens, x i is the transverse coordinate of plane P i , and (x, z) are the coordinates behind the lens, with the focus as their origin. The longitudinal profile is obtained by substituting x 0 into Eq. (1):
We look for a field distribution u͑x, z͒ with the shape of a pulse, i.e., ju͑0, z͒j 2 .. ju͑x, z͒j 2 , for all x . W p , where W p is the width of the pulse and the axial distribution of the intensity is constant along a finite interval Dz, i.e., ju͑x 0, z͒j 2 const. for z [ Dz. A function with useful properties for our purposes is of the form
where a, b, and p are real positive parameters of the beam. When Eq. (3) is substituted into Eq. (2), the method of stationary phase approximation 7 yields Fig. 1 . Schematic system used to obtain the PND beam.
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Assuming an infinite aperture, this integral can be approximated 7 at the region far from the origin (x .. 0) as
For an infinite aperture the envelope of the amplitude of the pulse decreases as x ͑22p͒/2͑p21͒ . A cumbersome analysis shows that this asymptotic behavior (for x .. 0) stays valid for any z [ Dz, although the field distribution changes substantially. When the finite aperture D is taken into account, one can estimate the overall width of the beam at z 0 by calculating the maximum spatial frequency of g͑x i ͒ at the point x i D͞2, and that is W 0 lfpD Fig. 2 show the transverse profiles of the PND beam (solid curves) and the ordinarily focused beam (dashed curves). Although their width W p is equal, the PND beam keeps its beamlike shape for a longer distance than the ordinary focused beam.
Next, we demonstrate the PND beam experimentally. Looking at Fig. 1 , we note that if g͑x i ͒ is illuminated by a plane wave, the field distribution at plane P L just behind the lens is
Therefore the combination of the mask g͑x i ͒ plus the lens can be replaced by a single mask with the distribution t͑x L ͒. For an amplitude-only transparency the mask that we use is given by
Assuming that t͑x L ͒ is normalized, s͑x L ͒ is a real positive distribution that is easily implemented. We see from Eq. (8), however, that there are two useless terms, t*͑x L ͒ and a constant term. Fortunately, t*͑x L ͒ is responsible for the appearance of a virtual image on plane P i , so it contributes only a weak scattering light around plane P f . A similar but more uniform contribution is due to the constant term. The hologram used in the experiment is shown in Fig. 3(a) . We obtained the distribution of the hologram by substituting g͑x i ͒ cos͕2p͓͑x i ͞b͒ 4 2 ͑x i ͞a͒ 2 ͔͖ ͑x i , D͞2͒ into Eqs. (7) and (8), where l 0.63 mm, b 5 mm, a 9.77 mm, D 16 mm, and f 1.2 m. The behavior of the PND beam passing the hologram around the distance 1.2 m is demonstrated in Fig. 3(c) . As was done in the simulation, the performance of the PND beam is compared with the ordinary focused beam shown in Fig. 3(d ) . We created this beam by illuminating the mask shown in Fig. 3(b) by a plane wave. We obtained the mask of Fig. 3(b) by the same projection process as for the mask of Fig. 3(a) , but this time the initial distribution was the central lobe only of g͑x i ͒.
The analogy between temporal pulse propagation in a dispersive medium and Fresnel diffraction is our next consideration. Based on Ref. 
